A murine model with immunocompetent animals was used in a comparative study of experimental pathogenicity of 13 isolates belonging to the four most frequent pathogenic species of Fusarium in man ( E solani, E oxysporum, E verticillioides and E proliferaturn). Inocula of 5 X lo6 conidia/mouse of each isolate of Fusarium were injected into a lateral vein of the tail of the mice to produce a systemic infection. E solani was the most virulent species; the five strains of this species assayed caused the death of all the animals tested in <19 days. The other species of Fusarium were not virulent in this model. The organs mainly affected by I;: solani were the kidneys and the heart. These findings correlate with the clinical evidence and demonstrate that there is a high risk associated with infection by E patients.
Introduction
In recent years, filamentous fungi have been implicated in an increasing number of opportunist infections in immunocompromised patients [I] . The genus Fusarium is particularly important and I;: solani is the species that most frequently causes severe disseminated infections in man. Other infectious species, encountered to a lesser extent, are I;: oxysporum and F verticillioides. F proliferatum has also caused a small number of cases. These infections have a high mortality and as yet there is no effective treatment against them. The invitro susceptibility of Fusarium spp. to the available antifungal drugs does not allow the prediction of any adequate treatment [2] . The pathogenicity of F solani in mice has also been clearly demonstrated [3, 4] . Nevertheless, why .this species is the most frequent in these processes is unknown. It is probably the most prevalent or the most virulent, or both, and the infections produced by other species are more easily controlled by the host defences and are not disseminated.
This report describes a comparative study of the pathogenicity of the four most important species of Fusarium in human diseases in a murine model [3] .
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Materials and methods
Test isolates
Thirteen isolates of Fusarium spp. (10 from clinical sources and 3 from environmental sources) were used (Table 1) : F solani (5), F oxysporum (9, I ? verticillioides (2) and F proliferatum (1). The fungi were stored on potato carrot agar (PCA) slants covered by mineral oil and as a suspension in water at room temperature.
Preparation of inoculum
Strains were subcultured on to PCA slants and incubated at 30°C for 15 days. The inoculum was prepared by flooding the surface of the agar slant with distilled water, scraping the sporulating mycelium with a teasing needle and drawing up the resultant suspensions with a sterile pasteur pipette. The suspensions were then filtered once through sterile gauze to remove hyphae and a suspension with >90% conidia was obtained. The conidial suspensions were counted with a haemacytometer and counts were verified by serial dilutions on PCA plates which were incubated at 30°C for 72 h. The suspensions were diluted in sterile NaCl 0.9% to produce the final inoculum of 2.5 X lo7 conidia/ml. boxes with corn-cob bedding and given food and water ad libitum.
Infection model
Inoculum suspensions (200 pl volumes of 5 x lo6 conidia/mouse) of each fungal strain were injected into the lateral tail veins of groups of 20 mice. Mortality was recorded daily for 30 days after inoculation.
Histopathology
Representative formalin-fixed portions of kidneys, liver, spleen, lungs, eyes, heart and brain obtained from animals at autopsy were stained with haematoxylin and eosin, PAS and Grocott (methenamine silver). the five strains tested caused the death of all the animals within the study period (no animal survived longer than 19 days). The other three species caused a significantly lower degree of mortality varying from 0
Results
to 40% of the animals tested. Three strains of l? oxysporum, one of l? verticillioides and the single strain of Rproliferatum did not cause the death of any animal.
The distribution of affected organs in mice infected by l? solani is shown in Table 2 . The organs that were mainly affected were the kidneys (in all the animals tested) and the heart (in c. 50% of the animals tested). These organs showed lesions made up of necrotic material with polymorphonuclear cells and variable amounts of branched, non-pigmented hyphae. Angioinvasion and thrombosis were also observed frequently. Granulomatous inflammation was never observed in the tissue sections of the infected organs.
Kidneys were always affected bilaterally with similar lesions in each organ. The changes induced by the five strains of R solani tested were progressive. The parenchyma was affected in proportion to the duration of the fungal infections. The infectious fungal elements were observed, in some glomeruli and tubules of the cortical zone and with practically no inflammatory response, between 1 and 2 days after inoculation. After 4 days, a high degree of infection was noticed with the presence of micro-abscesses, a certain amount of parenchymal destruction and a greater abundance of hyphae. The inflammatory response was weak. After 7 days, the presence of fungal elements was more evident at the level of the pelvis and the parenchymatous foci disappeared without granuloma being detected. In those mice that survived longer than 11 days, both kidney pelvises were dramatically invaded by hyphae; they were clearly dilated and macroscopically white. An inflammatory response surrounding the affected area was observed. There was also a considerable degree of myocardial involvement which was progressive at first, but which soon decreased and finally almost disappeared. The fungus invasion of the myocardium suddenly decreased at about the same time as a massive involvement of the renal pelvis was observed.
In decreasing order the other organs affected were the lungs, eyes, brains, liver and spleen, but in these cases the number of animals affected was closely related to the strain. Visible skin lesions were not seen.
Discussion
The murine model described by Legrand et In all the animals infected by F solani, the kidneys and heart were the most frequently affected organs. This was also observed by Legrand et al. [3] and it is in agreement with the results of previous studies where other fungi were assayed -such as Aphanoascus spp., the causative agents of rare superficial infections in man [9] and Scedosporium prolijicans, an emerging agent of severe invasive infections [ 101. However, brain involvement was noticed with the latter fungus. Involvement of the brain and eye (as much in intra-ocular structures as in neighbouring muscles) was also observed in the present study.
Keratitis is a common type of infection caused by I ? 
